I. Introduction
The financial crisis which started in July 2007 has led to major strains in the global banking system. This 'credit' crisis became systemic when Lehman Brothers filed for bankruptcy in September 2008, at which point governments and central banks had to intervene on an unprecedented scale to contain the severe impact of the crisis on the real economy.
Given the extent of the problems in the banking sector, policy-makers quickly put in place a package of policy measures to accommodate the liquidity and solvency strains on banks. EU Member States dealt with liquidity and solvency problems in the banking sector mainly through four-interrelated-sets of state aid measures in the 2007-2012 period:
(i) injecting Tier 1 capital to improve banks' solvency ratios; (ii) guaranteeing a broad range of bank funding instruments, 1 allowing continued access to capital market funding at reasonable cost; (iii) providing direct liquidity to financial institutions; (iv) granting 'asset relief ' measures in favour of selected banks for a broad range of ('toxic') assets, thereby improving their solvency ratios and supporting their access to capital market funding.
The European Commission plays a central role in the control of State aid granted by Member States to their respective banks. The Treaty on the Functioning of the European Union (TFEU) requires Member States to seek the Commission's approval for any rescue and restructuring aid before it can be implemented. Often the aid measures need to be adapted in order to obtain approval under State aid control rules. In this paper we present an in-depth discussion of asset relief measures 2 (one of the four above-mentioned tools) within the EU Competition Policy framework. For more general reviews of the State aid rules as applicable in the financial crisis, see the papers by Quigley and by Baudenbacher and Bremer. 3 For recent overview papers with a broader and global scope, see the working papers by Borio et al. and Laeven and Val-encia. 4 Section II sketches the general context, the state interventions, and the relevant European Union's State aid control rules. Section III defines asset relief and discusses the relative merits of the different approaches to asset relief. Section IV discusses the policy objectives and lists the main concerns from a financial stability, competition policy, and fiscal policy perspective. Section V describes the main principles set forth by the European Commission's main guidance paper on asset relief, the so-called Impaired Assets Communication (IAC) . A summary of the Commission-approved valuation methodologies is also provided. Section VI recalls the lessons learned with respect to asset relief in the EU that have been implemented since the start of the crisis. Section VII concludes by giving the outlook for asset relief looking forward.
II. Background

A. A distressed EU banking system
The impaired liquidity and solvency of the banking sector lies at the centre of the global banking crisis of [2007] [2008] [2009] [2010] [2011] [2012] and is in turn the result of numerous root causes, amongst others: 5 † macroeconomic causes: global imbalances, loose monetary policy, generalised underpricing of risk; † risk management failures: rise and collapse of the shadow banking sector, excessive complexity and opacity of securitisation (e.g. CDO squared); † rating agency failures: conflicts of interest, risk model failures; † corporate governance failures: ill-designed remuneration policy and incentives to engage in 'empire building'; † regulatory/supervisory flaws: procyclicality, absence of macroprudential supervision; † global institutional weaknesses (imperfect coordination).
In the months preceding the Lehman Brothers collapse in September 2008, banks had already started to face critical liquidity issues as uncertainties around their exposures to subprime assets increased and as creditors consequently showed more reluctance to maintain their exposure. Banks, having significantly stretched their balance sheet over 2004-2007 against a backdrop of easy credit conditions and loose monetary policy, saw their funding gradually evaporate, putting pressure on their refinancing. In particular banks that showed a high leverage and an over-reliance on wholesale and short-term funding faced more severe difficulties.
The situation deteriorated sharply when Lehman Brothers collapsed. Liquidity evaporated, banks became reluctant to lend to each other and to the real economy, money markets and bond markets went into gridlock, and funding costs increased dramatically over the entire term structure.
At the same time, banks were also facing solvency problems related to their holdings of poorly performing assets. The fast deteriorating performance of US residential mortgage loans, combined with falling market prices of structured credit securities, led banks to a first phase of write-downs. 6 In addition, an unprecedented wave of severe rating downgrades, in particular for structured credit securities, led to a material increase in risk-weighted assets (RWA) and decrease in Tier 1 capital. Finally, uncertainty around exposures, future rating migrations and earnings outlook led market participants to demand capital ratios that by far exceeded the minimum regulatory capital levels, putting further pressure on bank solvency ratios.
B. Massive state interventions . . .
Given the size and scope of the above liquidity and solvency problems in the banking sector, governments had to intervene in order to contain the financial panic. They quickly put in place a host of measures to accommodate the liquidity and solvency strains on banks. EU27. Effectively used measures represent 13 per cent of GDP, ie less than half of the committed amounts, but still enormous. Guarantees account for the bulk of the committed and effectively used State aid amounts. In addition to Member State interventions, central banks in the EU provided additional liquidity to the banking system. For instance, the ECB provided enhanced support by (i) broadening the scope of eligible assets for central bank funding and setting up full allotment liquidity facilities for banks; (ii) undertaking refinancing operations at fixed and historically low rates; (iii) extending the maturity of central bank funding to a historical high; 7 and (iv) actively purchasing covered bonds.
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C. The urgent need for adapted EU State aid control rules Member State interventions have been necessary to stabilise the system, but may also entail competition distortions, between banks in the single market as well as between Member States, in a context where bank support primarily comes from national governments. This is the main reason why State aid control is an important part of the EU competition policy enforcement mandate, all the more during an unprecedented financial crisis.
In the context of a 'serious disturbance in the economy of a Member State' as stipulated by Article 107(3)(b) TFEU, 9 the Commission issued six Communications 10 in which it provides guidance and limits its discretion as to how it assesses the State aid measures granted by Member States to their financial sector. These Communications reflect the objectives of ensuring financial stability while minimizing competition distortions and preserving a level playing field in the Single Market.
More particularly, regarding asset relief measures, the European Commission's main guidance paper is the socalled Impaired Assets Communication (IAC hereafter).
III. What are asset relief measures?
A. Definition and main tools Generally speaking, asset relief measures are government support measures aiming at 'relieving' banks from assets which are broadly considered as 'toxic' or 'impaired' . Initially, impaired assets were understood as (i) assets whose intrinsic value is perceived to lie significantly above their market value, possibly due to dysfunctional markets (market failures). However, over time, impaired assets were understood as also including (ii) assets that incorporate relatively high expected losses and even (iii) long-term assets without high expected losses ('good safe assets'), but that still need to be hived off the balance sheet, because of the negative carry they generated due to the increased funding cost for banks. EU asset relief measures can be categorised according to the way the measure is set up and implemented.
Two stylized asset relief tools can typically be distinguished: † The first tool is an asset purchase measure, whereby the bank is allowed to hive off impaired assets through a sale to the state. † The second tool is an asset guarantee measure, whereby the bank keeps the assets on the books but where the state (merely, and possibly only partially) insures the bank against losses that may materialize within the ring-fenced portfolio of impaired assets.
Both tools have their pros and cons but achieve similar economic effects. In particular, the downside risk for both tools, that is, that ex post losses will turn out to exceed ex ante expected losses, is typically borne by the state. Hence, both tools allow the bank to remove uncertainty about possible future losses on a given portfolio of impaired assets and further rating migrations and hence to free up capital, as the capital no longer needs to be held to the same extent in order to cover possible unexpected losses. There are still a number of differences between the two tools, which are elaborated below. In practice, Member States can combine elements of both stylised tools by using hybrid set-ups.
Regarding the actual implementation of the measure, Member States have the choice between individual measures (granted to individual banks) and national schemes (characterised by pre-determined pricing parameters and accessible by all banks that meet the eligibility conditions).
B. Asset purchase
As visualised in Figure 1 , impaired assets are typically transferred from the balance sheet of the beneficiary bank to another entity, often a special purpose vehicle (SPV), fully or partially sponsored by the state. In return, the beneficiary bank either receives cash upfront, or is paid later through a deferred payment (usually state-guaranteed receivables 11 booked in the assets of the beneficiary bank).
The SPV typically finances the purchase of the impaired assets portfolio by issuing equity and debt. In most cases reviewed in this paper, the state sponsors the SPV by injecting equity (solely or jointly with private investors, including the beneficiary bank) and/ or guaranteeing a significant fraction of the debt. Debt financing can be raised externally, from external investors, or internally, from the beneficiary bank. Next to (typically state-guaranteed) senior debt, the SPV can also issue subordinated debt, which is usually not stateguaranteed.
C. Asset guarantee
Typically, the portfolio of impaired assets remains in the balance sheet of the bank, but losses on the portfolio are guaranteed by the state beyond a first tranche of losses fully borne by the beneficiary bank. The state covers the losses that exceed a first tranche either fully or partially. Different loss sharing mechanisms exist and, as represented in Figure 2 , a distinction should be made between (i) a first tranche of losses (usually fully borne by the beneficiary bank), (ii) a second tranche of losses (usually borne to a large extent by the state, the beneficiary bank sometimes sharing a certain percentage of losses in the second tranche), and (iii) a third tranche of losses (optional, usually fully borne by the beneficiary bank again). Asset guarantee measures can be compared to writing put options. The maximum upside for the government is the (net present value or NPV of all) fee(s) that it receives. The maximum downside is the government's share in the losses minus the (NPV of all) fees.
IV. Main policy objectives and concerns
By granting asset relief measures to banks, Member States generally aim to safeguard financial stability. However, such measures raise additional concerns as they may entail competition distortions and consume (significant) fiscal resources.
A. Financial stability
Like recapitalisations and guarantees, asset relief measures aim to (i) restore the viability of beneficiary banks; (ii) underpin the supply of credit to the real economy;
11 Such receivables can take the form of a loan facility or a bond. The State guarantee on such receivables usually enables the beneficiary bank to significantly reduce risk-weighted assets and free up capital, as such State-guaranteed receivables could enjoy a very low risk weight, while possibly using such receivables as collateral to access central bank funding. & Practice, 2012 and (iii) reduce counterparty risk and hence spur financial intermediation towards the real economy. More particularly, the objective is to remove uncertainties around banks' impaired assets exposures (including their valuation, the size of future losses, and rating migrations) with the ultimate goal to improve banks' solvency position and access to market funding, and to avoid negative feedback loops, whilst increasing their lending to the real economy. Indeed: † First, the complexity of several structured securities and the corresponding asymmetric information problems, the financial panic and the drying up of important funding channels led to excessively low market values, overshooting expected losses.
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12 † Second, despite capital injections, uncertainties regarding the exposure of banks continued to undermine confidence in the banking sector and weakened the effect of the government support measures. † Third, for many securitised assets, Basel II rules impose sharp increases in risk-weighted assets and capital requirements following severe rating migrations, such as the ones observed in Q4 2008 and in Q1 2009 . 13 The reason is that Basel II rules link risk weights and hence required capital to ratings in a highly non-linear way. † Fourth, another market failure is the possible feedback loop between the real economy and the financial sector, which gives rise to contagion and secondround effects. 14 Given that banks target relatively stable capital and leverage ratios, a loss will reduce the available capital and hence tends to increase the leverage ratio. In the absence of private capital providers, banks will respond by selling assets or by not renewing or rolling over maturing loans in order to restore their original leverage levels, which will put downward pressure on the asset prices and a further round of losses, which may trigger yet another round of asset sales. The negative externalities between the real economy and the financial sector hamper the supply of credit to the real economy.
These objectives and the approach taken also follow from lessons learned in Sweden and Japan.
15 Both countries faced a severe banking crisis as a result of loan losses (amounting to roughly 12 per cent of GDP in Sweden and 20 per cent of GDP in Japan), but took very different approaches towards resolving their banking crisis.
Sweden acted swiftly and with determination. Sweden issued a blanket guarantee on liabilities (excluding common shares and perpetual subordinated debt) to stem bank runs and set up a dedicated recapitalisation scheme for banks with tough conditions attached. The latter was implemented and managed by a separate institution, the Bank Support Authority. A 'triage' of banks was performed ex ante and only those banks that could not stand on their own feet with the help of private capital received government support. All banks that needed support were required to write down their assets to realistic values. Banks were split into good and bad banks, whereby owners were not altered. Already in 1996, the blanket guarantee and the special legislation was abolished. Partially thanks to an economic upturn, the bad banks were closed in 1997, having sold 98 per cent of their assets. In 2007, partially thanks to the privatisation of the nationalised bank and dividends on the remaining stake, Sweden had completely recouped the fiscal cost of rescuing its ailing banks.
Japan offers a very different picture. For many years it procrastinated. Japan only started to recapitalise its banks eight years after the bubble had burst, and this without performing a prior 'triage'. The recapitalisations were small (compared to loan losses) and repeated. Good money was thrown after bad money, in the sense that lending to zombie/insolvent firms was simply continued, now with government assistance. 16 Asset management companies were set up early on in the crisis, but again on a scale that was dwarfed by loan losses, whereby assets from insolvent banks were bought without mandatory bank and/or loan restructuring. Forbearance was prominent. Valuation was not transparent and underprovisioning was apparent and massive, scaring away private investors.
B. Competition distortions
Massive state intervention in the banking sector possibly entails severe competition distortions: (i) creation of an uneven playing field (with respect to cost of capital and perception of safety and soundness); (ii) moral hazard (future excessive risk taking by the management and owners of the aided as well as non-aided banks); (iii) distortion of the dynamic incentives to compete of non-aided firms; (iv) long-term effects in market structure; and (v) protection of potentially non-viable institutions.
Therefore, asset relief measures should be designed in such a way as to limit competition distortions. More particularly, a level playing field between banks should be preserved and moral hazard (future excessive risk taking by the management and owners of the aided as well as non-aided banks) should be discouraged. Particular areas of concern are summarized in Table 2 .
C. Sustainability of public finances
In considering the design and implementation of asset relief measures, it is also essential that Member States consider their impact on the public finances. Estimates of total expected asset write-downs suggest that the fiscal costs-actual, contingent, or both-of asset relief could be substantial, both in absolute terms and relative to gross domestic product (GDP) in Member States. Government support through asset relief (and other measures) should not be granted on such a scale that it raises concerns about the sustainability of public finances (over-indebtedness may trigger debt roll-over problems). Such considerations are particularly important in the current context of deleveraging, weak growth, large budget deficits, rising public debt levels, and challenges facing sovereign bond issuance.
V. EC impaired assets communication
A. REV: a central concept in ensuring compatibility with State aid rules
In principle, any transfer to the state of assets above their market value constitutes State aid. Moreover, if the aid is not justified by public policy objectives, a transfer above market value would be incompatible with the Treaty. The general approach assumes that the market value reflects the intrinsic value of the assets under consideration. However, during the months following the collapse of Lehman Brothers in September 2008, important market dysfunctionalities occurred, as a result of which market prices failed to adequately reflect intrinsic value. In order to deal with this market failure, the IAC introduced the notion of intrinsic value or Real Economic Value ('REV'), which is defined below. Under the IAC and State aid rules, the REV plays a central role in the appreciation of the compatibility of the asset relief measure.
The Real Economic Value General principles
The IAC does not provide itself detailed guidance on the calculation of the REV but sets out the main valuation principles. The following paragraphs are based on methodologies approved by the Commission in decisions dealing with impaired assets.
18
The (base case) REV or intrinsic value of an asset (portfolio) can be estimated as the sum of the discounted expected cash flows that follow from holding the asset (portfolio) until maturity. Put differently, the REV corresponds to the Net Present Value (NPV) of the stream of expected cash flows, reflecting losses that can reasonably be expected over the remaining life of assets but ignoring market failures related, for example, to excessive product complexity, confidence crises resulting in a lack of liquidity, or excessive risk aversion.
Mathematically, for a simple fixed rate instrument, the (base case) REV can be expressed as follows, where E t [] stands for the expectations operator at time t, CF tþi reflects the (stochastic) cash flow at time t þ i, r f stands for the appropriate risk free rate, r p reflects the appropriate risk premium to compensate for (eg credit and interest rate) risk in normalized conditions, and N the number of years to maturity:
Note that merely knowing the expected cash flows (interest payments, principal payments, losses on interest and principal payments, etc.) is not sufficient for conducting a valuation exercise. One needs to estimate the volatility around the expected cash flows as well. Indeed, the appropriate discount rate (and risk premium) will be determined by the width of the distribution around the expected value of the portfolio.
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In general, when cash flows are uncertain and risky, a discount rate equal to the sum of the appropriate risk free rate and an appropriate risk premium should be used to discount the stream of cash flows.
In sum, expected losses enter in the numerator of the discounted cash flow computation, whereas the riskiness of potential outcomes around expected payoffs enters through the discount rate in the denominator in a discounted cash flow valuation exercise.
Note also that such a valuation approach, as opposed to (simply) observing market values, is justifiable only if it can be established that the market for the assets in question is dysfunctional. Importantly, the 'base case' referred to above and the underlying assumptions may be different from the base case assumed by the bank in the framework of its risk management or restructuring plan projections.
Establishing a base case REV in practice Table 1 of Annex 3 of the Impaired Assets Communication classifies the impaired assets in two broad categories: structured finance / securitised products, and non-securitised loans.
The general approach to calculate the (base case) REV is the same for both categories and follows the approach set out above.
In the case of an asset purchase measure of non-securitised loans, the following steps could be undertaken:
Step 1: Build the amortisation schedule of cash flows arising from the non-securitised loans (eg on a monthly basis).
Step 2: Project default rates (probabilities of default or PDs) and loss severities (loss given default or LGDs) over the lifetime of the underlying assets and derive a schedule of expected losses 20 together with cumulative expected losses (eg on a monthly basis).
Step 3: For each payment date, determine the expected cash flows, taking into account the expected losses. value over a long list of possible scenarios (for example generated using a Monte Carlo simulation). The different outcomes of the scenario analysis effectively constitute a distribution of possible realisations that allows an assessment of the riskiness of the underlying portfolio (the uncertainty around the expected loss and the tail risk, ie the probability of ending up with very large losses). 20 Expected loss (in %) ¼ Default rate (in %) Â Loss severity (in %) ¼ PD (Probability of default) ) Â LGD (Loss given default). Expected loss (in EUR) ¼ Default rate (in %) Â Loss severity (in %) Â Exposure at default (in EUR).
Step 4: Discount the set of expected cash flows using the approach and equation expressed above.
In the case of an asset purchase measure of securitised assets, a similar approach could be undertaken.
Given that the securitised assets' repayment capacity not only depends on the cash flow generation capacity of the underlying pool of assets, but also on parameters such as the level of credit enhancement, subordination, excess spread, reserve fund, the latter should also be considered.
In both cases, assumptions on default rates, loss severities, and prepayment rates are essential to determine the REV, and the principle of prudence, set out in Annex 4 of the IAC, should prevail.
Consistency checks are required. Benchmarking and comparing the retained assumptions with relevant available third-party research provides insightful information for the purpose of consistency checking.
In the case of an asset guarantee measure of nonsecuritised loans, the difference between the nominal value and the cumulative expected losses yields the REV. Stress testing, 21 in the context of the Communication, refers to the practice of estimating losses under severe but still plausible assumptions. Projecting a stress case REV, next to base case values, can provide insightful information as it can communicate a range of plausible actual losses, which should in turn be useful in setting the transfer price and determining pricing arrangements between the bank and the Member State.
Stress testing the REV
The stress case REV is the outcome resulting from the combination of stress case assumptions for each parameter that impacts the REV.
Compatibility under state aid rules
In asset purchase measures, any transfer to the state of assets above their market value constitutes State aid and the aid amount equals the difference between the transfer price and the market value. The State aid would remain compatible with the Treaty, in general, as long as the transfer price is lower or equal to the (base case) REV. Figure 3 illustrates these concepts. Assume an impaired asset portfolio that is recorded in the balance sheet at 90 per cent of its nominal value. Assume, moreover, a market value of 50 per cent, a REV of 80 per cent, and an agreement between the bank and the state on a transfer price of 70 per cent. In such a situation, the aid amount would be 20 per cent (transfer price minus market value) and the aid would be deemed compatible (as the transfer price does not exceed REV). Upon implementation of the asset purchase, the bank records (additional) write-downs of 20 per cent (write down from book value to transfer price), but avoids a scenario in which it would have to write down the portfolio to the current market value.
In asset guarantee measures, the bank keeps the assets on the books but the state (partially) insures the bank against losses that may materialize within the portfolio of impaired assets, usually beyond a first tranche of losses borne by the beneficiary bank. The asset guarantee measure would then be compatible with the Treaty as long as the nominal value minus the first tranche of losses borne by the bank is at most equal to the (base case) REV.
In the exceptional case that such conditions are not met (be it for asset purchase or asset guarantee measures), a 'claw back' of the difference ('incompatible aid'), usually in combination with additional restructuring (or even liquidation), is typically required from the bank.
B. Main principles of the IAC
The IAC sets out criteria for the compatibility of asset relief measures with the Treaty. These criteria aim at addressing the concerns expressed in section IV and are further detailed below.
Transparency and ex ante disclosure
The IAC requires that any beneficiary bank should (i) provide full ex ante transparency and disclosure of impairments on the assets to be covered by the measure and (ii) follow up any application to the measure by a full review of that bank's balance sheet 21 In BIS, 'Principles for sound stress testing practices and supervision', May, ,http://www.bis.org/publ/bcbs155.pdf., Basel Committee for Banking Supervision stress tests as performed by the banks and as imposed by the bank supervisors are criticised. The key findings of the report are as follows: 'The financial crisis has highlighted weaknesses in stress testing practices employed prior to the start of the crisis in four broad areas: (i) use of stress testing and integration in risk governance; (ii) stress testing methodologies; (iii) scenario selection; and (iv) stress testing of specific risks and products . . . Most bank stress tests were not designed to capture the extreme market events that were experienced. Most firms discovered that one or several aspects of their stress tests did not even broadly match actual developments. In particular, scenarios tended to reflect mild shocks, assume shorter durations and underestimate the correlations between different positions, risk types and markets due to system-wide interactions and feedback effects. Prior to the crisis, "severe" stress scenarios typically resulted in estimates of losses that were no more than a quarter's worth of earnings (and typically much less).' In sum, banks either applied the wrong scenarios (too weak), compartmentalized their application of those scenarios instead of applying them to the institution as a whole, and/or failed to address the reactions of specific product portfolios and their effects on others. In the IAC, the use of stress testing is recommended, but it is clear that stress tests should be state of the art and reflect the lessons learned and the above-mentioned criticism.
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with a view to assessing the bank's capital adequacy and prospect for a return to viability.
Eligibility of assets
Section 5.4 of the IAC provides that asset relief measures require a clear identification of impaired assets and that certain limitations in relation to eligibility must apply to ensure consistency and prevent undue distortions of competition. The IAC, however, further sets out that a balance needs to be found between meeting the objective of immediate financial stability and the need to ensure the return to normal market functioning, which would plead in favour of flexibility when identifying classes of assets. In particular, whilst the IAC cites as eligible assets those that have triggered the financial crisis (the IAC explicitly refers to US mortgage-backed securities), it also allows for the possibility to 'extend eligibility to well-defined categories of assets corresponding to a systemic threat upon due justification, without quantitative restrictions'. 22 In this respect, the scope of eligible assets is broad and includes both securitised assets and non-securitised assets, such as loans and plain-vanilla bonds.
Valuation
The IAC notes in section 5.5 that a correct approach to valuation is of key importance to prevent undue distortions of competition. The Commission should validate the valuation (REV) within the framework of its State aid assessments. All assumptions underlying the base case and stress case results should be realistic and prudent. The Commission's role is therefore to identify and rectify possible inconsistencies/flaws in the valuation methodologies used and/or overly optimistic assumptions.
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Asset valuation depends crucially on the reference point in time with regard to which it is undertaken. Its credibility/reasonableness needs to be assessed on the basis of the information available at the time when the valuation was performed, irrespective of future developments. In other words, under State aid rules, it is not correct to assess the plausibility of a valuation exercise ex post, ie with hindsight.
Before it is notified to the Commission, the valuation (methodologies, assumptions, results) needs prior certification by recognised independent experts and validation by the relevant supervisor.
Remuneration and burden sharing
The principle of burden sharing as set out in the IAC requires that banks ought to bear the losses associated with impaired assets to the maximum extent. The idea is that banks should for sure bear the expected losses and asset relief measures should be designed in order to meet compatibility rules detailed in Section VB2 above.
In addition, the IAC spells out that burden sharing is achieved through an adequate remuneration to the state (explicit for asset insurance or implicit in the discount rate for asset purchases) in order for the bank to be insured against possibly higher than expected losses. Annex IV of the IAC stipulates in this respect that Member States' remuneration could be inspired by the remuneration that would have been required for recapitalisation measures to the extent of the capital relief generated by the asset relief measure. In the case of asset purchase measures, such remuneration could be embedded in the discount rate and hence, the transfer price.
Management of assets
Section 5.6 of the IAC requires a clear functional and organisational separation between the beneficiary and its assets, notably as to their management, staff, and client base. The Communication states in that respect that this should prevent conflicts of interest.
6. Restructuring plan Section 6 of the IAC states that a full review of the beneficiary's activities and balance sheet is necessary to properly assess capital adequacy and viability. Annex V to the IAC requires that a restructuring plan for each beneficiary has to be notified to the Commission within three months from its accession to an asset relief measure. The restructuring plan focuses first and foremost on the restoration of the standalone (ie absent explicit state support) long-term viability of the financial institution (first requirement), but also on the contribution and burden sharing by the owners and incumbent managers (second requirement), as well as measures to limit the potential distortions of competition (third requirement).
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VI. Main lessons learned with respect to asset relief A. On general policy objectives and concerns 1. Asset relief measures, alone, may require accompanying state aid measures . . . Asset relief measures are useful to offer downside risk protection but may lead to an upfront capital shortfall or require state guarantees to ensure adequate funding. Therefore, to be efficient, they should be accompanied by recapitalisations or other aid measures.
2. Asset relief measures to banks in the EU have contributed to preserve financial stability in the short term, without leading so far to excessive competition distortions . . . When designing asset relief measures, an adequate balance needs to be found between meeting the shorterterm objective of immediate financial stability and the medium to longer-term concerns of possible competition distortions and budget sustainability. The granting of asset relief measures to banks in the EU, next to other State aid measures (recapitalisations and guarantees) and central bank intervention, has been effective in preserving financial stability. On the other hand, it also appears that, so far, State aid measures granted in the context of the 2007-2012 crisis have not led to excessive competition distortions (see DG Competition (2011c)).
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The structure of the European banking sector did not change materially, although concentration has increased in the banking sectors of several Member States. Given that the restructuring plans are still ongoing and given the numerous regulatory reforms and the lack of good and consistent recent data, the full effects on competition may not be assessed reliably.
3. Concerns remain, however, on the impact of such measures on Member States' public finances and debt levels . . . Most asset relief measures have been designed to avoid a direct impact on public finances, since the bulk of them have been granted in the form of asset guarantees 26 and most asset purchase measures have been deconsolidated from Member States' budgets. However, asset relief measures shift contingent risks to Member States, as (ex post) losses may eventually exceed the size of the first loss tranche borne by the beneficiary bank. 27 The level of contingent risk can be very different from one case to the other, but overall, it raises the uncertainty of public finances and increases the perceived creditworthiness of Member States. 28 The ECB also highlights that the success of State aid to the banking sector came at the cost of 'government [having] assumed substantial fiscal costs and credit risks' . 5. More coordination is desirable going forward, not only between Member States, but also between the different regulatory bodies and governments, to be better prepared for the next crisis . . . More coordination between Member States is desirable in the future. The sharing of best practices, addressing the areas of improvement (see next section), preparation of 'asset relief contingency plans', all constitute critical steps to improve the existing framework and to put forward more proactive solutions to the problem of toxic asset relief in the future.
B. On specific issues
1. Nature of covered assets: the Commission has been very flexible when assessing the eligibility of assets for asset relief. This remains a desirable approach going forward . . . Initially, impaired assets were understood as (i) assets whose intrinsic value is perceived to lie significantly above their market value, possibly due to dysfunctional markets (market failures). However, over time, impaired assets were also understood as including (ii) assets that incorporate relatively high expected losses and even (iii) long-term assets without high expected losses ('good safe assets'), but that still need to be hived off the balance sheet, because of the negative carry they generated due to the increased funding cost for banks. The flexibility that the Commission has shown is key given the heterogeneity of possibly problematic asset classes to which banks were exposed and country or bank-specific circumstances.
2. Eligibility of banks: Important questions such as the rationale of the inclusion in asset relief measures (as opposed to orderly resolution) of non-systemic banks or non-viable banks remain to be addressed . . . Bank eligibility was often left to Member States' discretion and different approaches have been observed from one country to another. This contrasts with the USA, where bank resolution powers have historically been given to the Federal Deposit Insurance Corporation (FDIC) which has seized, restructured, and auctioned off hundreds of small and medium-sized banks during the crisis to date. In the EU, bank crisis resolution powers are much more fragmented and diverse, as they lie with the Member States. Most of them did not have special resolution regimes for banks in place in the run-up to the crisis. Whilst some Member States have in the meantime set up special resolution regimes for banks, others are still awaiting the implementation of the recently launched pan-European initiative.
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In practice, in several Member States, asset relief measures have been granted before assessing the viability of the beneficiary bank, which may be suboptimal from a fiscal and a financial stability perspective. Going forward and conditional on there being a credible and effective resolution framework, performing an independent viability assessment of the prospective beneficiary institution might be desirable, and could ensure that State aid, including asset relief measures, is primarily channelled towards viable banks.
3. Choice of asset relief tool: Member States have so far favoured guarantee measures over asset purchase measures, suggesting that the net advantages of guarantees outweigh the net advantages of purchases, from the perspective of the Member States and beneficiary banks. The revealed preference for guarantees is also consistent with the debt overhang theory . . . What we observe in practice is that states are relying more on asset guarantees than on asset purchases. Indeed, 60 per cent of the total aggregate portfolio of asset relief measures in the EU is being covered by a (second loss) state guarantee, whereas 40 per cent has been purchased by the state.
31 Both approaches protect banks against the downside risk and could reduce riskweighted assets, but an asset guarantee leaves the upside to the banks and does not require the first loss tranche to be fully written down, while an asset purchase usually secures funding for the bank. From the state's perspective, asset guarantees do not require funding and remain off-balance sheet, they are more flexible to unwind and provide incentives to maximise the portfolio value, while an asset purchase possibly generates an upside for the state.
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A 'debt overhang' reasoning may also give rise to a preference for an asset guarantee over an asset purchase, in particular in cases where the bank carries a lot of impaired assets.
33 'Debt overhang' refers to the fact that banks are highly leveraged (to a much greater extent than typical industrial firms). In such a situation, shareholders will typically resist a bank recapitalization, because a bank recapitalisation increases the cushion for loss absorption and hence first and foremost benefits the debt holders of the bank. A sale of assets will be equally unattractive for the owners, as they would lose (i) the advantage of profiting from any upside return on the impaired assets as well as (ii) the advantage of the option to default if the return on the impaired assets is poor (in which case creditors or taxpayers would absorb the default losses).
34 As a result of these mechanics, the bank management (acting in principle as an agent for the shareholders) and incumbent shareholders may prefer that the bank asks the government to insure them against losses on impaired assets, instead of seeing their equity holding get diluted through a capital injection or instead of selling impaired asset portfolios.
Individual measures versus national schemes:
Member States have so far favoured individual measures. This possibly reflects (i) the lack of a proactive approach of Member States, (ii) the unattractive features of certain national schemes when they have been introduced, and (iii) coordination difficulties between federal and regional levels or between Member States . . . What we observe in practice is that 92 per cent of the total aggregate portfolio of impaired assets is being covered by individual asset relief measures, whereas only 8 per cent of the portfolio is being covered by a national scheme. As of the beginning of the financial crisis, only Germany, Ireland, and Lithuania have introduced national schemes, and only the Irish scheme has been used.
The granting of individual measures and the limited use of granted national schemes can possibly be explained in three ways:
1. First, Member States may have been more reactive than proactive, by responding, probably under pressure, to ad hoc requests from individual banks, one after the other. The urgency of the individual situations may not have left enough time for proactive planning and for the design of national schemes. 2. Second, the limited use of effectively provided schemes may also reflect the design of certain national schemes that disincentivises participation. For example, Germany has been the biggest provider of asset relief measures and despite having set up a national scheme early in the crisis, the latter was not used, possibly because it was not designed to properly address the issues of concerned banks or because it was overly punitive for banks to participate. 3. Third, in the case of regional banks or banks primarily active in more than one Member State, certain coordination difficulties (eg regarding the burden sharing between regional and federal level, or between Member States) may explain the choice of ad hoc individual measures.
Going forward, albeit that the discretion lies with the Member States, one would hope that Member States start using national schemes more than they have been doing so far. This allows better retention of a level playing field (at least at national level) and convergence towards best practices across Member States. There is ample room for Member States to converge in terms of asset relief design (valuation approaches, remuneration, balancing bank versus state insurance, eligibility of assets, etc.).
5. Valuation: The overall approach followed by the Commission seems appropriate given the experienced market disruption and the REV has been a central and useful pillar, not only to appreciate compatibility under competition rules, but also to address financial stability and budget discipline issues. Certain features of the REV calculation could however be further improved . . . We will not discuss again the importance and merits of the REV in asset relief measures, as they have been thoroughly discussed in Sections VA and VB. We prefer, instead, to focus on certain difficulties and areas for improvement. The difficulty of setting the right level of base case and stress case assumptions should be highlighted. The IAC requires realistic and prudent assumptions but does not give any specific guidelines. Even if the current paper has given more practical guidelines on how to establish the REV in practice, based on the Commission's practice, it remains very difficult to calibrate the appropriate level of underlying REV assumptions, and different experts will tend to come to different valuations because they may simply have different views on the underlying assumptions. † Applying uniform haircuts in general or by asset class presents the advantage of being easy, but is not satisfactory given the strong heterogeneity and sometimes hybrid nature of the different asset classes. † Benchmarking the retained assumptions with relevant available third-party research can provide insightful information but has very often showed limits such as information availability for the different asset classes, insufficient frequency of revision of the assumptions given the very fast deterioration of asset classes, and the independence of research estimates,
There will always remain a certain level of subjectivity in the assigned level of base case and stress case assumptions. However, by dedicating a limited and consistent team of internal and external experts, the Commission's approach has at least ensured consistency across cases when scrutinizing REV calculations. Another challenge relates to the fact that valuation depends crucially on the reference point in time with regard to which it is undertaken, all else being equal. The same portfolio of assets, valued in December 2008, can show a materially different valuation three months later, simply due to the very fast deterioration of the underlying portfolio and the need to revise the underlying assumptions. Under current State aid rules, the REV needs to be assessed on the basis of the information available at the time when the valuation was performed, irrespective of future developments. Adopting such an approach can be justified to comply with competition rules, but as highlighted earlier, asset relief measures should be designed not only to address competition concerns, but also financial stability and budget issues. In this respect, one can question to what extent Member States should not be encouraged to adopt a more conservative approach than what is foreseen under the IAC. In this respect, as highlighted by Boudghene and Maes, 35 some Member States have been more cautious and eventually revised the terms of the asset relief measures with beneficiary banks. This is, for example, the case of the United Kingdom, which further increased the size of the first loss tranche and reconsidered the scope of covered assets of the asset relief measure in favour of the Royal Bank of Scotland.
6. Remuneration: The capital relief approach for setting the remuneration shows certain limitations. More practical guidelines are needed . . . Annex IV of the IAC states that 'any pricing of asset relief must include remuneration for the State that adequately takes account of the risks of future losses exceeding those that are projected in the determination of the "real economic value"' and that 'Identifying the necessary target return could be "inspired" by the remuneration that would have been required for recapitalisation measures to the extent of the capital effect of the proposed asset relief.' In other words, beneficiary banks should adequately remunerate the State. The level of this remuneration should reflect the riskiness of the impaired assets and could be inspired by the level of remuneration required on a capital increase 36 corresponding to the capital relief effect of the asset relief measure.
While such an approach is appealing, in practice it reaches certain limits. First, it is difficult to evaluate the level of risk, for example measured by the volatility around expected losses, of the underlying impaired assets. For many of them (in particular those at the origin of the crisis), a sufficiently long historical series of default and performance statistics were missing, 37 making it difficult to build sufficiently robust loss 35 Boudghene and Maes, 'Empirical review of EU asset relief measures in the period 2008 -2012' (n 2). 36 European Commission 'The recapitalisation of financial institutions in the current financial crisis' (n 8) gives guidance on conditions for state recapitalisations of banks (adequate remuneration, incentives for state capital redemption, recapitalisation of banks which are not fundamentally sound subject to the requirement of far-reaching restructuring). 37 This is also one of the reasons why such assets received abnormally strong ratings. & Practice, 2012 on the eligibility criteria of beneficiary banks and the remuneration of asset relief measures would be welcome. We would hope that Member States start using schemes more than they have been doing so far. Schemes allow better retention of a level playing field (at least at national level) and convergence towards best practices across Member States. In our opinion, Member States also have ample room for further convergence in terms of asset relief design (valuation approaches, remuneration, balancing bank versus state insurance, eligibility of assets, etc.).
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